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 Abbreviated Structure Geotechnical Report 

 

Original Report Date: 8/24/2017 Proposed SN: 090-2020 Route: US 150 - IL 116 SW Ramp 

Revised Date: 6/22/18 Existing SN: 090-2013 Section: 15B(BR) 

Geotechnical Engineer: Robert Chantome County: Tazewell 

Structural Engineer: Hanson Professional Services Inc. Contract: 68B46 

 
Indicate the proposed structure type, substructure types, and foundation locations (attach plan and elevation 
drawing):   
The proposed structure will be a 10 ft x 8 ft cast-in-place double barrel box culvert with horizontal cantilevered wing 
walls.  The proposed location is at Ramp SW Sta. 26+80.35.  The skew angle to the ramp is approximately 15 
degrees.  The proposed structure is approximately 90 ft downstream of the current structure, which will be removed.   
The proposed structure is in the same location as a 10 ft x 6 ft cast-in-place double box culvert that was removed to 
construct the current structure.  The older culvert and an old Ramp SW alignment very similar to the proposed 
alignment was in place from 1963 to 1993.  A plan and profile drawing of the old Ramp SW alignment is attached. 

Discuss the existing boring data, existing plans foundation information, new subsurface exploration and 
need for any additional exploration to be provided with SGR Technical Memo (attach all data and subsurface 
profile plot):   
There is no boring data shown on the existing structure plans.  Two 50 ft soil borings were completed at the proposed 
structure location (SB-44 and SB-45).  Additional soil exploration is not necessary. 

Provide the location and maximum height of any new soil fill or magnitude of footing bearing pressure.  
Estimate the amount and time of the expected settlement.  Indicate if further testing, analysis, and/or ground 
improvement/treatment is necessary:   
The proposed structure will require approximately 10 ft of fill over the existing stream bed and approximately 3.5 ft of 
fill over the top slab.  Service bearing pressure will be approximately 850 psf.  Soil moisture contents and unconfined 
strengths were used to estimate the expected settlement.  The soils at this site are known to be overconsolidated 
because of the old ramp embankment.  It was assumed that cohesive soil settlement would be 10 to 20 percent of 
that calculated for normally consolidated soils.  Estimated cohesive soil settlement is less than 0.5 inches under both 
the culvert and the tallest fill section.   
No removal or treatment is required to remediate the settlement. 

Identify any new cuts or fill slope angles and heights.  Estimate the factor of safety against slope failure.   
Indicate if further testing, analysis or ground improvement/treatment is necessary:   
The roadway embankment will be approximately 10 ft, maximum, above existing grade and have 1.0V:4.0H side 
slopes.  This is very similar to the embankment that was in place on this site from 1963 to 1993.  The proposed 
slopes are considered to be stable by inspection.  

Indicate at each substructure, the 100-year and 200-year total scour depths in the Hydraulics report, the non-
granular scour depth reduction, the proposed ground surface, and the recommended foundation design 
scour elevations:   
Scour is not considered for box culvert design. 

Determining the seismic soil site class, the seismic performance zone, the 0.2 and 1.0 second design 
spectral accelerations and indicate if that the soils are liquefiable:   
AASHTO does not require seismic analysis for buried structures. 



Confirm feasibility of the proposed foundation or wall type and provide design parameters.  Attach a pile 
design table indicating feasible pile types, various nominal required bearings, factored resistances available 
and corresponding estimated lengths at locations where piles will be used.  Provide factored bearing 
resistance and unit sliding resistance at various elevations and confirm no ground improvement/treatment is 
necessary where spread footings are proposed.  Estimated top of rock elevations as well as preliminary 
factored unit side and tip resistance values shall be indicated when drilled shafts are proposed:   
The proposed culvert is expected to have a factored bearing pressure of approximately 1.6 ksf at Elev. 467.5±.  Thin, 
discontinuous, layers of soft cohesive soils and/or loose granular soils are present below Elev. 465.6 in Boring SB-44 
and below Elev. 463.9 in Boring SB-45.  At Elev. 467.5, the factored bearing resistance is 2.7 ksf, assuming no 
ground improvement and including the influence of the softer layers at depth.   
Very soft soils may be present at the west end of the structure. This material should be removed and replaced where 
encountered at the subgrade elevation.  For plan limits, the bottom of unsuitable removal should be Elev. 464.4, 
Removal should start 10 ft from the west end of the culvert and continue 3 ft. past the west end.  Width of the removal 
should extend 3 ft beyond the edges of the culvert.  Replacement material should be Rock Fill choked with 6 in. of 
CA7 or CA11.. 

Calculate the estimated water surface elevation and determine the need for cofferdams (type 1 or 2), and seal 
coat:   
EWSE = Elev. 472.1 
Streamwater flow during construction will be diverted in accordance with the Standard Specifications.  A cofferdam is 
not required. 

Assess the need for sheeting or soil retention or temporary construction slope and provide recommendation 
for other construction concerns:   
All excavation will be shallow with room to lay back temporary slopes. 
Although the soils at the bearing elevation will provide sufficient support for the structure, poor weather and 
construction disturbance may make them unstable.  A working platform may be required to facilitate construction.  Per 
IDOT policy, the need for a working platform should be determined during construction by the field engineer.  
District 4 policy is to include a 6 in. minimum layer of Porous Granular Embankment (CA7 or CA11) below all culverts. 
District Std 540000-D4, Detail of Excavation and Backfill for Box Culverts, and Special Provision 31100, Rock Fill, 
should be included in the contract documents.  
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The stratification lines represent the approximate boundary
between soil types; the actual transition may be gradual.
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   DETAIL OF EXCAVATION AND BACKFILL FOR BOX CULVERTS

6-12-12 

CADD STD. 540000-D4

unless otherwise noted.

All dimensions are in inches (millimeters)
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PAVEMENT

SUBBASE MATERIAL

ROCK FILL

*

ROCK FILL

PAVEMENT

MATERIAL 

SUBBASE

CULVERT

BOX

CRUSHED STONE

CA7 OR CA11

EARTH BACKFILL

X*

DETAILS
SEE CULVERT 
DRAINHOLES

THE STANDARD SPECIFICATIONS (TYPICAL)

ACCORDANCE WITH ARTICLE 502.10 OF

CA 5, 7, OR 11 IN FABRIC ENVELOPE IN

2' x 2' x 2' DEPOSIT OF

X*

2'3'

PROPOSED BOX CULVERT 

VIEW

ROADWAY CROSS SECTION
VIEW

ROADWAY PROFILE

2' 3'

BACKFILL

EARTH 

OF THE BOTTOM OF BOX CULVERT. 
GRANULAR EMBANKMENT SHALL BE PLACED BELOW THE ELEVATION 
IF NO UNDERCUT IS REQUIRED, A 6" MINIMUM LAYER OF POROUS3.

SECTION 207 OF THE STANDARD SPECIFICATIONS.
POROUS GRANULAR EMBARKMENT SHALL BE PLACED IN ACCORDANCE WITH 2.

    SPECIFICATIONS.
BACKFILL SHALL BE IN ACCORDANCE WITH ARTICLE 502.10 OF THE STANDARD
EXCEPT AS SPECIFIED IN THIS DETAIL, THE PLACEMENT AND COMPACTION OF1.

NOTES:

EMBANKMENT 
POROUS GRANULAR 
PAY LIMITS

SHOULDER
PAVED

SHOULDER
PAVED

CRUSHED

CA7 OR CA11

OTHERWISE SHOWN IN THE PLANS.

*** PAY LIMITS OF POROUS GRANULAR EMBARKMENT SHALL BE 2 FEET UNLESS

MATERIAL AS SPECIFIED IN THE PLANS.

**  SUBBASE SHALL BE 6" MINIMUM LAYER OF CA6 CRUSHED STONE OR OTHER

IF THERE IS NO UNDERCUT, X = 2 FEET AND SEE NOTE 3 THIS SHEET.

 *  IF APPLICABLE, SEE UNDERCUT DETAIL FOR DEPTHS AND WIDTHS.  

*** ***

*

**

ROCK FILL
PAY LIMITS

EMBANKMENT
POROUS GRANULAR 
PAY LIMITS

GROUND STABILIZATION

GEOTECHNICAL FABRIC FOR

(IF UNDERCUT IS REQUIRED)

PAID FOR BY RESPECTIVE PAY ITEMS.

FOR GROUND STABILIZATION.

ROCK FILL WITH GEOTECHNICAL FABRIC 

OF UNSUITABLE, AND REPLACE WITH

PROPOSED REMOVAL & DISPOSAL

(IF UNDERCUT IS REQUIRED)
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Designer Note:  Check with Materials before using this special provision.  Can be used District-

wide since this is the lowest quality (B) rock.  This special provision is intended to be used 

when rock fill is recommended for ground stabilization or undercuts.  This material may need to 

be capped with 6" CA 7 or CA 11, crushed stone depending upon situation and modify this 

special provision.  Remember when using precast box culverts, a 6" bedding layer is included 

in the box culvert pay item. 

 

A filter fabric (or bedding material) may be required - discuss with the Geotechnical Engineer.  

He may want you to provide a pay item/quantity for "Geotechnical Fabric for Ground 

Stabilization". 

 

 

ROCK FILL 

 

Effective October 15, 1995 Revised April 26, 2013 

 

This work shall consist of furnishing, transporting and placing rock fill for ground stabilization. 

 

For Rock Fill depths ≤18", the material shall meet Quality Designation "B" as required in  

Article 1004.01 of the Standard Specifications for Road and Bridge Construction.  The material 

shall be crushed stone and meet the gradation of CA 7 or CA 11 per Article 1004.01 of the 

Standard Specifications for Road and Bridge Construction. 

 

The aggregate shall be placed in 6 in. (150 mm) lifts, loose measurements, and compacted in 

a manner approved by the Engineer, except that if the desired results are being obtained, the 

compacted thickness of any lift may be increased to a maximum of 8 in. (200 mm). 

 

For Rock Fill depths > 18", the top 6" shall meet the requirements listed above for depths ≤18" 

and the remaining depth shall meet Quality Designation "B" as required in Article 1005.01 of 

the Standard Specifications for Road and Bridge Construction and may be shot rock or primary 

crusher run.  It shall not contain objectionable quantities of dirt, sand, clay or rock fines.  The 

material shall be well graded with a maximum stone dimension of 8 inches (200 mm).  No more 

than 35% shall have a dimension less than 2 inches (50 mm). 

 

Rock fill will be measured for payment in tons (metric tons), in accordance with Article 311.08 

except that all references to cubic yard (cubic meter) measurement and payment shall be 

deleted. 

 

This work will be paid for at the contract unit price per Ton (Metric Ton) for ROCK FILL. 
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